living with HIV (Machtinger & Bangsberg, 2005; Rodger et al., 2016) . No studies have specifically examined factors affecting ART use in MSM or TGW living with HIV in India. To address this, we conducted a survey study to better understand factors associated with ART adherence and inform interventions to optimize HIV treatment outcomes at a community-based organization (CBO) serving sexual and gender minority populations in Mumbai, India.
Methods

Design and Setting
We conducted a cross-sectional, intervieweradministered survey study to MSM and TGW living with HIV and accessing services from a PLWH support program at the Humsafar Trust (HST), one of India's first CBOs focusing on gender and sexual minority populations located in Mumbai, India. HST provides a broad array of social and health services, including onsite HIV and syphilis testing and counseling, sexually transmitted infection treatment, basic primary care services, and mental health counseling. HST also houses Sanjeevani, a PLWH support group that provides linkage to treatment, basic navigation, and social support services. Surveys were conducted between July and September 2014. During this time, ART eligibility in India included either a CD41 T cell lower than 350 cells/mm 3 or a clinical stage III or IV according to the World Health Organization (Ministry of Health and Family Welfare Government of India, 2013b). The institutional review boards of Albert Einstein College of Medicine and the HST approved the study.
Participants
Inclusion criteria for participants in the study were (a) living with HIV infection, (b) MSM or hijra/transgender individual, (c) greater than 18 years of age, (d) ever had sexual contact with other men or hijra/transgender women, (e) registered client of HIV support program, (f) on ART, and (g) able to provide informed consent.
Recruitment and Procedures
Potential participants were identified by peer outreach staff from Sanjeevani, who then contacted them by phone or in person to verify inclusion criteria, provide information about the study, and schedule research visits. Research visits were conducted in private rooms at a separate satellite location operated by HST to maintain confidentiality. After obtaining informed consent, two trained PLWH outreach workers administered surveys in Hindi, which took approximately 25 minutes. Participants were compensated 200 rupees (approximately $3.50 USD) as an incentive, an amount deemed appropriate by the peer outreach staff and HST's Institutional Review Board. All participants had the opportunity to meet with adherence counselors after survey completion.
Survey Development
We iteratively developed the survey by first identifying potential factors affecting ART adherence in other populations in India (Joglekar et al., 2011; Logie, Newman, Chakrapani, & Shunmugam, 2012; Patel, Mayer, & Makadon, 2012; Steward et al., 2008; Thomas et al., 2005) and in MSM/TGW in other developing countries Mills, Nachega, Buchan, et al., 2006) . Next, HST's HIV counseling staff and peer outreach workers (n 5 4) ranked each identified potential factor according to its perceived impact on adherence. We then pilot tested the survey with feedback from peer staff members. The survey and informed consent forms were translated from English into Hindi by a professional translation company, and the translated versions were reviewed and revised for conceptual synchrony, comprehension, and acceptability by bilingual HST staff (all native Hindi speakers).
Outcome Measures
ART eligibility and uptake. To evaluate antiretroviral uptake, we tabulated data from a registry of clients accessing the HIV support program at HST. We determined the number of clients currently served, number eligible for ART, and number currently taking ART.
ART adherence. We measured self-reported adherence in the previous month and in the previous 3 months using the questions: Please think back at the last MONTH. Please tell me how many pills have you missed? and In the last 3 MONTHS, about how many pills have you missed? We defined nonadherence, our primary outcome, as missing any doses (i.e., ,100% adherence) for each time period (Ekstrand, Chandy, Heylen, Steward, & Singh, 2010) .
Factors Associated With Adherence
Participant characteristics. We collected data on age, gender, education, income, marital status (specifically, if currently married to a cis-gender woman), treatment access (government ART center or other), years on ART, and current medication side effects. We also measured sexual identity specific to the Indian context: MSM or gay, bisexual, kothi (MSM with traditionally more passive/receptive role), panthi (MSM with traditionally more dominant/insertive role), double-decker (MSM who practice both insertive and receptive intercourse), and hijra (often but not always considered to be a transgender person; Asthana & Oostvogels, 2001; Khan & Khan, 2006; Shinde, Setia, RowKavi, Anand, & Jerajani, 2009 ).
Psychological factors. We measured four psychological factors thought to impact adherence: (a) depressive symptoms, using the well-validated Center for Epidemiological Studies Depression Scale (CES-D 10; Cronbach's alpha 5 0.81), with scores of 10 or higher considered positive for clinically significant depression; (b) medication beliefs, using the Beliefs About Medicines Questionnaire (Cronbach's alpha 5 0.78; Horne, Weinman, & Hankins, 1999) , with higher scores indicating more negative beliefs; (c) adherence-related self-efficacy, using the HIV Treatment Adherence Self-Efficacy Scale (Cronbach's alpha 5 0.86; Johnson et al., 2007 ) with higher scores indicating more self-efficacy; and (d) internalized homophobia, using the Internalized Homophobia Scale, modified to have transgenderinclusive language (Cronbach's alpha 5 0.60), with higher scores representing more internalized stigma (Meyer, 1995) .
Reasons for Nonadherence
If a participant was nonadherent, at either 1 or 3 months, we asked those individuals about five common reasons for nonadherence, as indicated by the counseling staff, to understand why the participant may have missed a dose: (a) unable to obtain medication refills in time, (b) insufficient funds, (c) not having medications with them while traveling, (d) drinking alcohol, or (e) feeling healthy enough to skip medications. We also asked an open-ended question to elicit other reasons for nonadherence.
Data Analysis
To characterize the HIV care continuum in this sample, we calculated descriptive statistics to evaluate the proportion of the clients who were: (a) eligible for ART, (b) taking ART, (c) adherent at 1 month, and (d) adherent at 3 months. We then used chi-squared and analysis of variance tests to assess differences between those who were adherent and those who were nonadherent (using p , .10 to define significance due to the small sample size and exploratory nature of the study). We tabulated frequencies to describe reasons for nonadherence.
Results
ART Uptake and Adherence
Of the 300 individuals registered for and accessing HST's HIV support services at the time of the study, 28% (85/300) were eligible for ART through government ART centers and 22% (65/300) were using ART at the time of the study. Of those eligible for ART, 76% (65/85) were taking ART. Nonadherence was common, however, with only 68% (44/65) reporting adherence in the previous 1 month and 52% (34/65) reporting adherence in the previous 3 months (Figure 1) . Table 1 summarizes participant characteristics, stratified by past 3-month adherence status (nonadherent vs. adherent), for all 65 persons on ART. Their mean age was 38.4 (SD 5 8.6), and almost all (97%) received free ART through government clinics and had been on ART for a mean of 4 years (SD 5 8.6). Most were men (83%), with about half identifying as gay or MSM (46%); many were married to a woman (40%), and most had completed secondary school (75%). The majority of participants (68%) screened positive for depression and 42% reported experiencing medication side effects.
Factors Associated With Adherence
In bivariate analyses, nonadherence at 3 months was associated only with younger age (35.8 6 7 years vs. 40.8 6 9.2 years, p 5 .015) and having more negative beliefs about ART medications (Beliefs About Medicines Questionnaire 5 13.1 6 2.6 vs. 11.5 6 2.7, p 5 .017). Results were similar when the analyses were repeated for adherence in the previous 1 month (data not shown).
Reasons for Nonadherence
Of participants missing any doses (n 5 31) in the previous 1 month or 3 months, 10/31 (32.2%) reported skipping doses due to drinking alcohol (i.e., not wanting to mix medications with alcohol), 9/31 (29%) indicated simply forgetting, 22.6% (7/31) indicated running out of medications before being able to obtain refills, 4/31 (12.9%) reported feeling healthy enough to skip doses, and 2/31 (3.1%) missed doses due to not having enough money.
Discussion
In this survey of MSM and TGW living with HIV infection and accessing support services at a CBO in Mumbai, India, we found relatively low rates of ART use and adherence by self-report. Overall, 28% were eligible for ART through government ART centers, and only 22% were using ART at the time of the study. However, of those eligible for ART based on CD41T cell count or World Health Organization stage, a high percentage (76%) were taking ART, but nonadherence was very common, with only 68% and 52% reporting adherence in the previous 1 and 3 months, respectively.
Another recent study of MSM in 12 Indian cities found ART uptake, among those who were eligible, to be approximately 16%, which was substantially lower than the 76% we observed (Mehta et al., 2015) . Although this variation may likely be due to sampling differences, it may also be partly attributable to participants in our study, who were recruited through an HIV support program at a CBO for MSM/TGW that facilitated ART uptake by eligible clients.
Despite relatively high ART uptake by those who were eligible, we also noted potentially modifiable factors that could have impacted adherence. These included alcohol use, feeling healthy (i.e., decreased risk perception), and having negative attitudes toward ART medications, findings similar to those in other populations in India (Venkatesh et al., 2010) . These findings support the need for routine screening for alcohol and substance use and dependence, and to associate counseling and treatment with these problems to help improve ART adherence and achieve better health outcomes. We also found that younger age was associated with nonadherence, consistent with other studies of adherence in India and globally (Gari et al., 2013) . Possible reasons for nonadherence among younger individuals included not having experienced negative health consequences from HIV, not being used to taking medications regularly for any reason, having privacy concerns, having less of a regular day-to-day routine, or having other priorities, issues that are all potentially amenable to counseling. This was an exploratory study and there were important limitations. First, we used self-reported adherence data. Second, the small sample size did not allow for multivariate analysis, and may potentially have masked correlates of adherence and differences between MSM and TGW. Lastly, our participants were from a pool of individuals accessing services at a lesbian, gay, bisexual, transgender, and questioning CBO, and the sample may not have been representative of the larger population of MSM and TGW living with HIV and using ART in Mumbai. Given that participants in our study were a part of a support network for MSM and TGW living with HIV, rates of ART use and adherence may have been higher in our sample than in those not connected in this way.
Conclusion
This is one of the first studies to examine ART uptake and adherence by Indian MSM and TGW. While more in-depth studies are warranted to better understand factors impacting the HIV care continuum, evidence-based scalable interventions are urgently needed to optimize health outcomes for MSM and TGW living with HIV in India.
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